Familial prion disease mutation alters the secondary structure of recombinant mouse prion protein: implications for the mechanism of prion formation.
A considerable body of data supports the model that the infectious agent (called a prion) which causes the transmissible spongiform encephalopathies is a replicating polypeptide devoid of nucleic acid. Prions are believed to propagate by changing the conformation of the normal cellular prion protein (PrPc) into an infectious isoform without altering the primary sequence. Proteins equivalent to the mature form of the wild-type mouse prion protein (residues 23-231) or with a mutation equivalent to that associated with Gerstmann-Straüssler-Scheinker disease (proline to leucine at codon 102 in human; 101 in mouse) were expressed in E. coli. The mutation did not alter the relative proteinase K susceptibility properties of the mouse prion proteins. The wild-type and mutant proteins were analyzed by circular dichroism under different pH and temperature conditions. The mutation was associated with a decrease in alpha-helical content, while the beta-sheet content of the two proteins was unchanged. This suggests the mutation, while altering the secondary structure of PrP, is not sufficient to induce proteinase K resistance and could therefore represent an intermediate isoform along the pathway toward prion formation.